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Introduction
The classical pathways of estrogenic effects involve 

nuclear receptors acting as ligand-dependant transcription 
factors regulating expression of target genes either directly, 
by binding to cis-regulatory elements (ERE), or indirectly 
through interaction with others transcription factors. While 
only two estrogen receptors (ER), namely ERα and ERb  
have been clearly characterized in mammals, birds and 
amphibians, two ERb isoforms exist in teleost fish, ERb1 
and ERb2, resulting from a duplication of the ERb gene. 
Although the first fish ER, ERα, was cloned in the rainbow 
trout, information on ERb is lacking in this important model 
species.

Methods
Rainbow trout ERb encoding cDNAs were isolated by 

RT-PCR from testis total RNA using degenerate primers and 
sequenced. Known ER amino acid sequences were aligned 
using ClustalW and the phylogenetic analysis was carried 
out using the UPGMA algorithm of the MEGA software. 
The distribution of these receptors was studied by means of 
in situ hybridisation in the brain, pituitary and gonads of 
male and female rainbow trout in comparison with that of 
the previously identified ERb. Comparisons were always 
made with adjacent sections.

Results and discussion
Two ERb cDNAs encoding putative rainbow trout ERbs 

were isolated from testis. The rtERb2 was identical to the 
recently described sequence (DQ248229). However, rtERb1 
sequence was different to that proposed previously 
(DQ177439). In addition, contrary to the published sequenc-
es, phylogenetic analysis of the new trout ERbs showed that 
the receptors segregated into distinct clades corresponding 
to the two ERb subfamilies of teleost fishes (Fig. 1). Trout 
ERs (a, b1, b2) are mainly expressed in the preoptic area and 
the mediobasal hypothalamus where they have clearly dif-

ferent partially overlapping expression patterns as already 
documented in the zebrafish and the Atlantic croaker (not 
shown). In addition, new sites of expression of ERb2 were 
identified in the pretectalis superficialis parvocellularis 
nucleus suggesting that integration of hormonal and photic 
stimuli may occur outside of the hypothalamus in the pretec-
tal area (not shown).

Conclusion
We have isolated two cDNAs encoding the ERb1 and 

ERb2 isoforms in trout.

Figure 1. - Phylogenetic analysis of two new rainbow trout ERb 
forms. The tree was rooted using the drosophila Estrogen Receptor 
Related protein (ERR). The scale bar represents the number of 
changes per position per unit branch length. The asterisk indicates 
the previously published trout ERb sequence (DQ177439) and 
annotated ERb1.


